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1. Introduction 
The Rel-18 IoT NTN WI was approved in [1], and one objective is to enhance mobility performance as shown below.
	4.1.2	Mobility enhancements

The following mobility enhancements objectives are listed.
-	Support of neighbour cell measurements and corresponding measurement triggering before RLF, using Rel‑17 (TN) NB-IoT, eMTC as a baseline. [RAN2]
-	Re-use the solutions introduced in Rel-17 NR NTN for mobility enhancements for eMTC, with minimum necessary changes to adapt them to eMTC [RAN2]
· Define UE RRM core requirements for the above mobility enhancement features [RAN4].



And in RAN2#119, the following agreements were achieved for neighbour cell measurements:
Agreements:
1. IoT NTN can use the mechanism for neighbour cell measurements in connected mode (specified in Rel-17 for NB-IoT). FFS if any enhancements are needed (e.g. triggers) for both NB-IoT and eMTC.
2. RAN2 to continue working on a new time-based trigger for triggering intra and inter frequency measurements in connected mode, e.g. the serving cell is going to stop covering the current area, for both earth-moving and earth-fixed cell (FFS on distance-based trigger)
3. CHO enhancements for eMTC NTN (i.e. time/timer based solution) are introduced based on the R17 NR NTN solution. FFS on location-based solution
4. Measurement results reporting is not supported in Rel-18 NB-IoT NTN.

In this paper, we further provide our views on the neighbour cell measurements in IoT NTN.
2. Discussion 
In Rel-17 NB-IoT, the following agreements were made for neighbour cell measurements:
	RAN2#112-e agreements:
The solution includes reduction of the time between declaration of RLF and the start of the random-access procedure (points C and D)

RAN2#114-e agreements:
The criteria to start measurements is based on a combination of serving cell quality threshold (option b) and variance of the serving cell quality (option c)

RAN2#115-e agreements:
The conditions where the UE is required to perform measurements are specified.  No requirement on when to stop measurements is needed.
The configuration of the criteria for starting the measurements is provided via broadcast signalling.



The motivation of the support of neighbour cell measurements and corresponding measurement triggering before RLF is to shorten the time between declaration of RLF and the start of the random-access procedure, and this enhancement is to start neighbour cell measurements early before the potential RLF. In this case when a RLF really happens, the UE can skip the cell search phase, and instead the UE can select a target cell based on the measurement results previously acquired in connected mode, and perform RRC re-establishment directly. This enhancement is used to achieve fast RRC re-establishment, and it could be reused in NB IoT NTN scenario.
Since in legacy NB-IoT, neighbour cell measurement is not supported in connected mode, in Rel-17 a specific event is specified to trigger neighbour cell measurement (i.e., when the NRSRP value is lower than a threshold). When the entering condition of this event is met, it’s likely that a RLF may happen soon, then neighbour cell measurement can be performed to identify potential qualified target cells. But in legacy eMTC, neighbour cell measurement in connected mode is already supported and supposed to be “always-on”. It’s useless to introduce a new event to trigger neighbour cell measurement as the eMTC UE is supposed to perform measurements all the time according to measurement configuration. Even if the RLF happens, based on available neighbour cell measurement results, for an eMTC UE it still can be up to UE implementation to select a target cell for fast RRC re-establishment. So, we only need to consider “how to trigger neighbour cell measurements” for NB-IoT NTN, not for eMTC NTN, because an eMTC UE can skip the cell research during RRC re-establishment depending on existing neighbour cell measurement results.
Proposal 1: the neighbour cell measurements mechanism specified in Rel-17 NB-IoT is only reused for NB-IoT NTN, but not for eMTC NTN.

But in Rel-17 NB-IoT, there was no time to discuss further optimization for neighbour cell measurements. For example, the following agreements were made:
	RAN2#115-e agreements:
Prioritisation of carriers/cells to measure is left to the UE implementation.
Provision of information regarding which cells/carriers to be considered is not supported. It is up to UE implementation to choose and prioritize carrier/cell list for measurement.



Above agreement means that for the execution of intra/inter-frequency neighbour cell measurements, there is no prioritisation related assistance information provided for UE. But in IoT NTN, especially in case of discontinuous coverage, there may be only one or two satellites deployed for collecting data from NB-IoT UEs worldwide. And it is possible that network provides the information of next upcoming cells (maybe a UE specific smaller group of neighbour cells compared to the list of neighbour cells broadcast in system information for all UEs) to connected UE for potential RRC re-establishment, so the UE may prioritize the measurements on these upcoming cells. In this way, it can save UE power consumption to focus on more likely neighbour cell measurements before RLF. But in eMTC, network can provide UE specific measurement configurations, and the measurement configuration of the upcoming cells for one UE may already be reflected in current measurement configuration. So this enhancement could be only useful for NB-IoT NTN.
Proposal 2: For NB IoT NTN, network provides the information of next upcoming cells to connected UE, to make UE focus on more likely neighbour cells for RRC re-establishment and save UE power consumption.
3. Conclusion
In this paper, we discuss the neighbour cell measurements in IoT NTN, and we have the following proposals:
Proposal 1: the neighbour cell measurements mechanism specified in Rel-17 NB-IoT is only reused for NB-IoT NTN, but not for eMTC NTN.
Proposal 2: For NB IoT NTN, network provides the information of next upcoming cells to connected UE, to make UE focus on more likely neighbour cells for RRC re-establishment and save UE power consumption.
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